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Status of Southeast Alaska, Sitka Sound, and British Columbia Herring
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Status of herring in Southeast Alaska during the early and mid-1900s must be inferred from
commercial herring harvests because spawning biomass was not consistently estimated until
1980 or so. Commercial herring harvests in Southeast Alaska began in the late 1800s, then
surged to exceptionally high levels from about 1925 to 1940 when up to 80,000 tons were
harvested per year (Fig. 1; Thornton et al. 2010a, b). Annual harvests declined to ~15,000-
50,000 tons during the 1940s and 1950s, then declined to less than 10,000 tons during the late
1960s, 1970s, and early 1980s presumably reflecting the decline in total herring biomass.
Annual harvests increased during the 1990s to 2000s, reached a peak in 2010 at 24,770 tons,
then declined during the past seven years (Fig. 1).

Total spawning biomass of major herring stocks in Southeast Alaska was relatively constant at
~75,000 tons per year during 1980 to 1997, increasing to ~160,000 tons in the late 2000s, then
steadily declining to ~75,000 tons during 2014-2017 (no data for 2018) (Fig. 2). Spawning
biomass trends are similar with and without Sitka Sound herring (Fig. 2), which is the largest
herring population in Southeast Alaska, indicating that some large-scale factor influenced the
overall declining herring trend in Southeast Alaska. During the past 10 years, a number of
herring fisheries have been permanently or intermittently closed to commercial fishing in
response to low herring biomass (Coonradt et al. 2018, Thynes et al. 2018). Only the Sitka
Sound herring fishery has been open to commercial fishing each of the past 35 years.

Overfishing is considered the key reason for the decline of herring during the early and mid-
1900s (NMFS 2014). Furthermore, Thornton et al. (2010a, b) suggest that "while herring might
now be managed conservatively—herring are being managed in a significantly depleted state."
In other words, the baseline of herring abundance has shifted downward and the herring
populations have not been able to rebound. In support of this concept, Thornton et al. (2010a)
noted that a survey of traditional ecological knowledge (TEK) documents a history of 2,759 miles
of herring spawn in Southeast Alaska (c.1915—-present) compared with 1,118 miles of spawn
recorded by ADF&G during 1970-2007. In contrast, NMFS (2014) notes that some of this
discrepancy in herring spawning distribution reflects areas that were not surveyed by ADF&G rather
than areas devoid of spawn. As discussed below, contraction of spawning areas often occurs in
response to declining abundance of herring. At this time, we do not know the harvest rate of
the herring reduction fishery during the 1920s and 1930s when up to 80,000 tons were
harvested each year so it is difficult to compare these earlier values with the present. However,
as noted above, spawning biomass in Southeast Alaska, based on egg surveys', peaked near
160,000 tons in the late 2000s before declining in recent years.

! As noted below, there is some evidence in Sitka Sound that field egg surveys led to higher biomass estimates than
the ASA modeled approach but only at the highest biomass values. This pattern is evident by comparing field-
derived spawning biomass values in Fig. 2 with modeled values in Fig. 3. ADF&G considers the modeled values to
be more accurate (Hebert 2017).
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Population Structure

NMFS (2014) assessed the population structure of herring in Southeast Alaska. They concluded
that all herring stocks in Southeast Alaska are part of the same distinct population segment
(DPS), which extends from Dixon Entrance northward to Cape Fairweather and Icy Point.
Delineation of the southern boundary is based on genetic differences between herring in
Southeast Alaska and those in British Columbia, plus differences in recruitment, average
weight-at-age, parasitism, spawn timing and locations, and the results of tagging studies in
British Columbia. The northern boundary is defined by physical and ecological features that
create migratory barriers, and large stretches of exposed ocean beaches that are devoid of
herring spawning and rearing habitats.

NMFS (2014) recognized the possibility that there may be subpopulations within the Southeast
Alaska DPS, and that these subpopulations require separate management. For example,
genetic structure of herring from Sitka Sound and other outer coast herring was different from
those in Berners Bay Lynn Canal. In contrast, other studies indicated very little differentiation
between samples combined within Sitka Sound, Mary Island/Kirk Point, and Seymour Canal.
We are unaware of studies that have evaluated genetic differences between "waves" of
spawning herring in an area such as Sitka Sound but we suspect it is likely minimal. Although
some studies indicate environmental differences may have reduced gene flow in some regions
of Southeast Alaska and corresponding adaptions have occurred in herring in outer coastal as
compared to interior waterways, NMFS (2014) concluded that the data do not contradict the
DPS delineation for herring in Southeast Alaska. Southeast Alaska herring fit the definition of a
metapopulation, that is "a system of discrete local populations, each of which determines its
own internal dynamics to a large extent, but with a degree of identifiable and nontrivial
demographic influence from other local populations through dispersal of individuals.”

Sitka Sound Herring Status

Sitka Sound supports a major component of herring in Southeast Alaska, and total herring
biomass has been estimated by ADF&G since 1969. During the so-called "developing years"
from 1969-1978, total herring biomass averaged 5,883 tons and spawning biomass averaged
5,346 tons. Also, only 11.5 miles of spawn were documented, on average (Davidson et al.
2010). Herring biomass increased substantially after 1979, probably in response to the 1977
ocean climate regime shift, at least initially (Anderson and Piatt 1999). From 1980 to 1995,
total herring biomass and spawning biomass increased to 40,000 and 35,000 tons, on average,
then steadily increased until peaking at approximately 117,000 tons in 2009 (total biomass)
(Fig. 3). Thereafter, total biomass and spawning biomass declined steadily over time to
approximately 63,000 and 49,000 tons, respectively, in 2017. During the recent period of
decline (~2011 to 2017), commercial harvests averaged 12,650 tons, or 16.3% of the total
mature biomass (Fig. 3). In 2018, the apparent biomass and quality (size) of herring
unexpectedly declined much further. Total biomass and spawning biomass estimates for 2018
are not yet available but the nautical miles of spawn (32 nm) was the lowest on record since
1979. Details about the commercial fishery and its management are described below.
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The time trend of spawning biomass per mile of spawn (i.e., average spawn density) largely
follows the biomass trend, except spawn density began to decline after 2005 rather than after
20009 (Fig. 4). Nautical miles of spawn varied year to year but without a long-term trend.
Nautical miles of spawn only explained approximately 10% of the annual variability in spawning
biomass, 1980-2017. In other words, spawning density was key to overall spawn biomass. Peak
spawn density occurred in 2005 (2,116 tons/nm), then declined steadily to relatively low
densities in 2015 (653 tons/nm) and 2017 (766 tons/nm)(Fig. 4). At present, spawning density
is similar to the low density period from 1980 to 1994 (avg. 572 tons/nm). The exceptionally
low nautical miles of spawn in 2018 is unusual given that overall nautical miles of spawn was
relatively stable until 2018. The declining density of spawn since 2005 seems to explain in part
the growing concern by STA subsistence users about their inability to meet subsistence needs.

ADF&G regularly monitors herring age and size as part of the management effort. Age
composition from cast net sampling along the spawning areas highlights relatively strong year
class recruitment in 1988, 1991, 2003, and 2015 (Fig. 5). Relatively abundant age-3 herring in
2015 should have been a key component of the 2018 run (as age-6 fish; 2018 age data are not
yet available). During 2015 to 2017, the diversity of age composition appears to be relatively
low, a factor that may have contributed to the low return in 2018. NMFS (2014) reported
slightly older herring, on average, along Sitka Sound spawning grounds during 2001-2011
compared with 1988-1999.

Average weight at age of Sitka Sound herring tended to increase from 1991 to 2002, then
decline slightly thereafter (Fig. 6). Condition factor, which reflects weight and length, increased
from 1991 to 1997 then followed a cyclical pattern (Fig. 7). High correlation in the condition of
all age groups suggests common factors affecting each age group. Hebert (2017a) noted that
size at age of Sitka Sound herring tends to be greater than that of other herring stocks in SEAK,
especially at older ages, perhaps reflecting their proximity to open ocean feeding grounds. For
most SEAK stocks, weight of age-3 herring has been stable over the past few decades, while
weight of other ages has gradually declined, especially among oldest age classes.

British Columbia Herring Status

Herring populations in British Columbia have been managed using an approach similar to that in
Southeast Alaska, so it is worthwhile to examine status and management of these populations.
Furthermore, First Nations in British Columbia have raised similar concerns about management
of herring (McCall et al. 2018).

Approximately 5,347 km (or 18 %) of British Columbia's extensive 29,500 km coastline have
been ranked and classified as herring spawning habitat. A much smaller portion (300-600 km) is

utilized every year by first time and repeat spawners.

Herring in British Columbia collapsed in the mid-1960s, then began to recover several years
later in the early 1970s after several years of nearly zero commercial catch (Fig. 8). By the late
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